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067 Maime monoclonal antibedies ANN-1. .2. -3, -7. .s were pre-
068 pared as previously described." ANN-I. -2. and -3 ame ISM(.)
069 M*Ab. AHN-i and-I8am IgG I(.) MoAb. Neat spent hybridosna
070 culture sapernatant was used as the antibody soarce for ANN-I. -3.
071 -1. -&: diluted ascies flaid (0:50) was used for AN2. Negative
072 controls w-re the ISM myeloma protein. TEPC 183, useid as diluted
073 ascs fluid (I:50). and MOPC 21. a IgG I myclonua protein. aaed as
074 dilued acite 0I50) or neat spent supernatant of thte P3X63-AGS
075 cell line (American Type Culture Collection. Rockville. MD). Those:
076 isoxtypn-matched myclomas protein react with no known antigens
377 and were utilized in pageliel .ih ANN MoAbs to control fot the
071 possible binding of MoAb due to the Fe rather than the Fab region.
079 The IgG2b MoAb. 28/43/6, which binds to lymphocytes from all
080 donr estaed was used as a ponsive control. All antibodos were
011t used in groster then eightfold excess.
082 Blood cells and bone marrow cells ere prepared, and indirect
083 imnonuorescence assays were performed as previously
084 descibmVd Backgmussl fluorescence obtained with negative control
085 antibodies wan 5% and wan subtracted fromn that obtained with
086 ANN MoAb. Low-density nonadherent human bone marrow leuko-
087 cytes 15I /a ol in RPMI 1640 (Flow. Rockville. MD) containing
088 0.2% bovinec serum albumin (BSA: Sigma. St. Loun. 640)1 were
089 routinely incubamed with sn equal volume of sterile, centrifuged
090 (13.600g. I5 min. 41C) 6Mb for V0 mitm 22*C). The cells were
091 washed twice, then either (A) -panned" on a goat anti-mouse
092 inimunoiglohulin-conted Petri dish. asing the previously described
093 immune adherenc -panialng techniqlue' or (3) resuspended in
094 RPMI 1640 containing 0.2% BSA. DNAs. 1 (250 Kneit U/mI;
095 Sign.. St. Lou.e. MO) ad rabbit coosplems (Cedlarlane -Low-
096 Ton H'Aceisrse Chemtical Corp.. Westbury. NY) at 1:8 dilution.
097 as deactibedl.' Cells reovre from these procedures were counted
098 (viable cell count by teypen blue dye exclusion), examined for
099 morphology. sed placed in asuauslid agar tisu culture mediums
t00 (containing 5% v/v human placenta conditioned medium) for
101 growth and imumerationofCFC-GM.c

102 RESULTS

103 Normal human marrow leukocytes were examined
104 for reactivity with the AHN-7 antibody. Low-density
105 nonadherent marrow leukocytes were separated by
106 immune adherence ("panning") into antigen-positive
107 (bound) and antigen-negative (unbound) populations.
l09 Aliquots of the panned cell populations were incubated
109 (again) with AHN-7 antibody, then analyzed by indi- o
110 rect immunofluorescence for expression of AHN-7 *Pfr,
Ill antigen: >-90% of the cells in the bound fraction were VD
112 AHN-7-pssitive. compared with 35% in the unseps-
113 rated population; marked variation in fluorescence
114 staining intensity was observed. Approximately 10% of
115 the cells in the unbound fraction were (weakly) A HN-
116 7-positive.
117 Fractions obtained after treatment with excess Accession For
118 AHN-7 and panning were examined morphologically

,,119 and assayed for CFC-GM. The AHN-7-positive NT IS GRA& I
'120 (bound) marrow cell fraction (Table IA) contained flT C TAB

121 morphologically identifiable eosinophil. basophil, and E
122 neutrophil precursor cells, including mycloblasts. and 1Thinroun ced
123 was particularly rich in neutrophilic myclocytes (32%
124 and 31% in 2 experiments). A large number of lym-
125 phoid cells and blast cells of several lineages were also
126 seen in the bound fraction. Thus, most or all myelo- -_____

127 cytes and subsets of these other marrow cell types
128 express the antigen identified by AHN-7. The AHN- r. 1 r I 1ut 1 on./
129 7-negativec (unbound) population wan depleted ofAvi lt Cd a

1 130  CFC-GM (Table 2A): only 21% (21%-39% in 3 -(ln I it o e
131 experiments) of control CFC-UM remained. In con- kytV i hlI / or
132 trast, with the poaitive control MoAb 28/43/6, over t
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136 90% of the marrow leukocytes and all of the CFC-GM
137 were bound.* The AHN-7-positive (bound) population
138 contained 43% of the starting CFC-GM (19%-43% in
139 4 experiments). suggesting that most, but not all.
140 CFC-GM in normal marrow express the antigen
141 detected by AHN-7. This was not due to nonspecifi,..-
142 binding of CFC-GM. as no CFC-GM w v-er
143 detected in the small cell populations bound after
144 negative control antibody treatment (n - 8 experi-
145 ments).
146 Marrow leukocytes isolated by treatment with
147 AHN-8 MoAb and panning were predominantly
148 (>80% in all 6 experiments) late neutrophilic forms:
149 22% metamyclocytes, 32% band, and 40% segmented

' J50 polymorphonuclear leukocytes in the experiment
-151 shown (Table I B). In 6 replicate panning experiments

'152 with AHN-8. average cell recovery in the antigen-
-. 153 positive population was 12% (range 7%-14%) of the
1,154 starting cells. As expected, when these morphologi-
- 5 cally well differentiated AHN-8-positive cellswere

156 cultured (Table 28). CFC-GM were absent, and CFC-
157 GM were recovered quantitatively in the antigen-
158 negative fraction (recovery 86% ± 18%, n - 6 experi-
159 ments), The results indicate that expression of the
160 AHN-8 antigen by hematopoictic cells is confined to
161 the most morphologically mature cells in the neutro-
162 philic series.
163 The bound population of marrow leukocytes after
164 treatment with MoAb AHN-l. -2. or -3. contained
165 approximately 75% morphologically identifiable neu-
166 trophil precursors, including progranulocytes, plus
167 rare mycloid blasts. The unbound population con-
168 tained predominantly erythroid and lymphoid cells, as
169 well as small numbers of ecainophils. basophils. and
170 megakaryocytes (Table IC; results for AHN-2 and
171 AHN-3 were essentially identical to those for AHN-I
172 and are omitted from Table I, w). When the
173 panned populations were cultured. CFC-GM were
174 recovered quantitatively in the antigen-negative frac-
175 tions and were absent from antigen-positive fractions
176 (Table 2C).
177 The IgM MoAb AHN- 1, -2. and -3 were also tested
178 for cellular reactivity by complement-mediated cytoly-
179 sis. These MoAb were strongly cytotoxic to HL-60
180 target cells, as measured either by trypan blue dye
181 exclusion' or by colony-formation assay (data not
182 shown). Viable marrow cells (isolated by density-
183 gradient centrifugation) remaining after cytolysis with
184 AHN-I, -2. or -3 antibody plus complement were
185 greatly enriched for erythroid. lymphoid. and blast
186 cells (Table I D): essentially all morphologically identi-
187 fled neutrophil precursors were removed. However. no
188 reduction of CFC-GM numbers was observed, either ON
189 in individual experiments or in pooled data from
190 multiple experiments (Table 3A). AHN-2 was tested
191 as diluted (1:50) ascites fluid; the slight observed effect AU
192 of AHN-2 on CFC-GM numbers may be due to
193 unknown quistances in the ascites fluid. In contrast.
194 CFC-GM were almost completely eliminated by posi-
195 tive control MoAb 21/43/6 plus complement under
196 these conditions. Marrow cells surviving initial treat-
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200 meat with AHN antibody plus complement were
201 treated a second time with fresh antibody plus comple-
202 meat; no incremental effect on CFC-GM number was
203 observed (Table 36). confirming that initial conditions
204 included excess antibody and complement. Antibody
205 excess was demonstrated directly by preincubation of
206 MoAb with marrow leukocytes prior to use in anti-
207 HL-60 cell cytolysis experiments: marrow-preab-
208 sorbed antibody was as strongy cytolytic for HL-60
209 cells as unabsorbed antibody (data not shown). These
210 results suggest that the antigen(s) identified by AHN-
211 I. -2, and -3 are expressed by morphologically identifi-
212 able neutrophilic precursors, but not by celils of other
213 lineages nor by day-I 4 CFC-GM.
214 Leukemic blast cell specimens were analyzed by
215 indirect immunofluorescence (as previously de-
216 scribed') for expression of these AHN MoAb. Only
217 specimens containing a80% leukemic cells were ana-
218 lyzed. A finding of z20% fluorescent cells (above
219 background with isotype-matched control MoAb)
220 indicated expresaion of an antigen by the leukemic
221 cells and was defined as a positive specimen. MoAb
222 AHN-l and AHN-7 reacted with approximately half
223 (55% and 49%. respectively) of the specimens from
224 patients with morphologically defined acute nonlym-
225 phoblastic leukemia (Table 4). A single infant with
226 CALLa-negative acute lymphoid leukemia (ALL) was
227 positive for AHN-1. Binding of certain antineutrophil
228 MoAb to rare ALL blast cell specimens has been
229 previously noted." AHN-8 reacted with only I of 34
230 ANLL and no ALL patients tested: the sole AHN-
231 8-positive patient was only marginally positive (22%
232 fluorescent cells) and was AHN-8-negative at relapse.

233 DISCUSSION

234 It appears that AHN-7. which identifies an antigen

235 on neutrophils. -i-pIhi basophils. and monocytes
236 in peripheral blood, identifies the precursors of these
237 cells and also a subset of mononuclear cells, including
238 blast cells in normal marrow. Cells at the myclocyte
239 stage were most uniformly positive for AHN-7 in
240 panning experiments. suggesting that antigen expres-

241 sion is maximal at this point in development. The ,

242 observation that only 54% of the CFC-GM "missing"
243 from the unbound fraction was detected in the bound
244 fraction can be attributed, at least in part. to loss of
245 viable cells. The r- covery of bound cells required
246 vigorous pipesting sL.ne mechanically induced reduc-
247 tion of colony-forming efficiency might therefore be
248 expected. In the experiment shown. 2 ml of neat
249 AHN-7 supernatant was used, fourfold excess volume
250 over that used in usual experiments, to assure MoAb
251 excess. Partition of antisen-positive from antigen-
252 negative cells was demonstrated by immunofluores-
253 cence assay, but some weakly positive cells were still
254 unbound. The parity of the antigen-negative fraction
255 may depend on the physical method used to collect
256 unbound CeiS. C4oversely, the purity of the bound
257 fraction may depend on the presence of Fc-receptor-
258 bearing cells in the suspension. As no CFC-GM were
259 unbound after treatment with positive control MoAb

U
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263 28/43/6. however, and no nonspecific binding of CFC-
264 GM was observed, these experiments suggest that
265 CFC-GM in normal marrow are at least quantitatively
266 heterogeneous for expression of the antigen identified
267 by AHN-7. An alternative hypothesis, which we con-
268 sider less likely, is that a helper cell population2 was
269 partitioned from the CFC-GM by the procedure. Fur-
270 thermore, we suggest that the AHN-7-positive popula-
271 tion does not correspond to a single morphologically
272 defined cell category, but may relate to the prolifera-
273 tive state as has been shown for the My-7 antigen.S
274 The AHN-7 antigen may prove to be important in the
275 further analysis of ematopoiesis.
276 The antigen identified by AHN-8 is expressed
277 strongly only very late in neutrophilic maturation and
278 might be important in surface-dependent mature neu-
279 trophil function. The MoAb AHN-I. -2. and -3 iden-
280 tify a cell population very similar to that defined by the
281 glycolipid" My-I differentiation antigen of human
282 neutrophils. Normal cells of lineages other than neu-
283 trophilic were not identified by AHN-I. -2. or -3. in
284 contrast to AHN-7. Immature neutrophils were ANN-
285 I-positive (but AHN-S-negative). but CFC-GM were
286 AHN-I-negative. The results of cell separation using
287 AHN-I, -2. -3 and panning were confirmed using
288 complement-mediated cytotoxicity. The removal of
269 antibody-positive cells was more complete using
290 complement, but the results of CFC-GM assays were
291 identical, showing high CFC-GM recovery in both
292 antibody-negative populations. Another laboratory'
293 has observed that CFC-GM express AHN-I. -2. -3
294 antigens. Possible explanations for these contrasting
295 results are that the other studies used a different
296 source of colony-stimulating factor (leukocyte condi-
297 tioned media), a different preparation of MoAb (as-
298 cites), and a different duration of culture for CFC-GM
299 (8 days).
300 In the analysis of ANLL blast cell specimens with
301 antimyeloid MoAb, normal granulopoietic cells
302 expressing the detected antigens might contaminate
303 the leukemic cells. False positive results arising in this
304 way were excluded by the requiremen that &20% 6-'
305 ((ahom ,ccklls nd)F" be fluorescentAn a sample ,
306 containing a80aTGeukemic cells. Thus, the percentages

/ 307 of positive specimens shown (Table 4) are minimum -
' 

'
" 

''- "
308 estimates. As many ANLL specimens reacted with
309 AHN-I and AHN-7, these antibodies might, when
310 positive, be helpful in the distinction of ANLL from
311 ALL. It is intriguing that ANLL blast cells rarely (if
312 ever) bind AHN-8. Conceivably. AHN-8-positive cells
313 may not be susceptible to leukemic transformation, or,
314 once transformed, the leukemic cells may obligately
315 lose this antigen. Alternatively, nonlymphocytic leu.
316 kemic cells may be unable to differentiate to the stage
317 of AHN-8 antigen expression." Whatever the mecha-
318 nism, the rarity of AHN-8-positive ANLL blast cells is
319 analogous to the expression of surface antigens (e.g..
320 T3, surface immunoglobulin) of normal mature lym-
321 phoid cells only on rare ALL blast cells.'
322 We have shown that the MoAb AHN-I, -2, and -3
323 detect a lineage- and stage-specific neutrophil differ-

4 -~ ~ -, 5%..............9
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327 entiation antigen very similar to the My- I antigen' not
328 present an day-14 CFC-GM. The AHN-7 MoAb
329 deteicts an antigen expressed by maturing granulocytic
330 cells, by many lympboid and blast cells, and by many.
331 but not all. CFC-GM. The AHN-8 MoAb detects an

*332 antigen expressed very late in neutrophil differentia-
333 tion. first oni metamyeiocytes. As these AHN antibod-
334 ies define distinct, but overlapping. sets of granulo-
335 poietic cels they are of potential use in the study of the
336 mechanism of normal cellular differentiation and the
337 aberrant diffierenttiation processes in leukemia.
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